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O ( S7 ) Abstract: The invention relates to a hinge actuator comprising a first part which is connected with a second part by means 

O of blocking means, which in a first pivoting direction are freely rotatable relative to each other, and in a second, opposite pivoting 

^ direction are rotation-locked in predetermined angular positions. The blocking means comprise a ratchet mechanism which in the 

Q second pivoting direction rotation-locks the blocking means 
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Title: Hinge actuator and method for adjusting two parts of a hinge 
actuator relative to each other 

The invention relates to a hinge actuator comprising a first part which 
is connected with a second part so as to be hingeable about a geometric axis, 
for instance for use in a wing mirror unit, in particular for a motor vehicle. 
Such hinge actuators are weU known. The first part comprises, for 
5 instance, a base plate which can be fixedly attached to the motor vehicle and 
which is provided with a base shaft whose centerline coincides with the 
geometric axis. Further, the second part can comprise a supporting frame 
extending around the base shaft, for supporting a mirror housing. The 
supporting frame can pivot relative to the first part, for instance to a 
10 predefined position, such as a folded-in position to reduce the width of the 
vehicle, for instance after parking, or a folded-out position for use of the 
wing mirror unit under normal operating conditions. 

Often, the two parts of the hinge actuator can be pivoted both 
electrically and non-electrically, for instance manually, to the folded-in or 
15 folded-out position, which are normally defined by stops cooperating in at 
least one pivoting direction. 

In connection with the operation of the hinge actuator, it may be 
desirable to be able to establish when a predetermined position is being 
approached or when it has been reached. A problem then presenting itself is 
20 that the behavior of the actuator upon manual operation is essentially 

different from that upon electric operation. Information about the angular 
position that is relevant to manual operation may consequently be confusing 
for the electric operation and vice versa. 

The object of the invention is to provide a hinge actuator of the type 
25 mentioned in the opening paragraph hereof, in which the disadvantages 
mentioned are prevented, while maintaining the advantages. To that end, 
• the hinge actuator comprises signaling means for signaling a predetermined 
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position of the two parts relative to each other, the signaling means being 
arranged for signaling the predetermined angular position in only one 
pivoting direction. 

By signaling the predetermined position only in one pivoting direction, 
5 confusion can already be obviated in a large number of cases. What can thus 
be achieved, specifically, is that upon adjustment in a first pivoting 
direction, at a particular angular position, a signal is produced, while upon 
adjustment in the opposite direction, given the same angular position, such 
signal is not produced. 

10 This makes it for instance possible, when approaching a folded-out 

position, to produce a signal that can be used for manual operation to signal 
that the folded-out position has been reached, while upon pivoting back from 
the folded-out position, this signal can be suppressed, thereby avoiding the 
electric operation being switched off by this signal. 

15 Upon the predetermined position being reached, the signaling means 

generate a physical signal, for instance an optical or electronic signal. 

Preferably, the signaling means comprise blocking means which are 
freely rotatable relative to each other in a first pivoting direction, and in a 
second, opposite pivoting direction are restrained from rotation in the 

20 predetermined angular position. 

As the blocking means are freely rotatable in the first pivoting direction, 
and in the second pivoting direction are restrained from rotation in the 
predetermined angular position, a hinge actuator has been obtained in which 
the predetermined angular position of the two parts of the actuator in the 

25 second pivoting direction can be signaled by means of a physical reaction force. 
Preferably, the blocking means comprise a ratchet mechanism, so that 
a free rotation in the first pivoting direction and a lock from rotation in the 
second pivoting direction are realized in a simple manner. 

Advantageously, the ratchet mechanism comprises a slip ring which 

30 cooperates with one of the parts of the actuator by means of locking means. 
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The locking means define the predetermined angular position in which the 
blocking means are restrained from rotation in the second pivoting direction. 

Preferably, the lacking means comprise a set of resilient fingers which 
can cooperate with corresponding cams on a first part of the actuator. Upon 
5 pivotal movement in the first pivoting direction, the fingers slide along the 
earns without generating appreciable friction, so that the slip ring can rotate 
freely. In one embodiment, the set of resilient fingers are attached to the 
slip ring, while the cams are provided on the first part of the actuator. Of 
course, it is also possible to provide the cams on the slip ring and to equip 

10 the first part with the fingers. 

By providing the other part of the actuator with a carrier for carrying 
along the slip ring in the first pivoting direction, the other part is coupled to 
the slip ring, optionally with an extent of free travel. 

By having the ratchet mechanism, by way of a drive cam and a cam 

15 track, cooperate with the second part of the actuator, an ingenious coupling 
between the ratchet mechanism and the second part can be realized. 
Through this construction, the second part is not rigidly attached to the 
ratchet mechanism, so that an additional degree of freedom in the design 
has been obtained, which can be utilized, for instance, for an additional free 

20 travel of the two parts relative to each other. 

In an elegant embo dim ent, the cam track comprises a rising surface 
which constitutes the projecting part of a saw-toothed profile and as a stop 
in the second pivoting direction cooperates disengageably with the drive 
cam for defining the predetermined angular position between the first and 

25 the second part of the hinge actuator. In this way, with the slip ring being 
locked from rotation, a disengagement of the second part can be realized in 
a controlled manner. 

Upon pivoting of the two parts in the second pivoting direction, the drive 
cam drives the stop, and hence the slip ring, in the second pivoting direction 

30 until the set of resilient fingers engage the cams. Thus, the slip ring is 
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restrained from rotation relative to the first part of the actuator. Upon 
further pivoting, the cooperating drive cam. and the stop generate 
increasingly a counteracting force to define the predetermined position of the 
two parts. By pivoting still further, the counteracting force can be largely 
5 removed, since the drive cam. moves over the teeth and the coupling between 
the second part and the slip ring is largely undone. By uncoupling the stop, 
the second part is uncoupled from the slip ring. As the two parts pivot back in 
the first pivoting direction, then, under the influence of the drive cam, also 
the slip ring with the stop pivots back into the first pivoting direction. 

10 Preferably, the first part of the actuator is connected with the second 

part via an electric drive as well, so that the two parts can be electrically 
adjusted. Furthermore, there may be provided a coupling between the first 
and the second part, so that in a first position of the coupling the first part 
and the second part are connected via the drive and can be pivoted relative to 

15 each other with the drive, and in a second position the first part and the 
second part are not connected via the drive and can for instance be pivoted 
relative to each other by hand. By the use of the coupling between the two 
parts, the electric drive can be uncoupled, so that a pivotal motion of the 
hinge actuator not caused by the drive, for instance a manual pivoting, does 

20 not force any movements of the drive and prevents damage to the electric 
drive, such as fractures in a drive train or defects in an electric motor. Also, 
an overfold position can then be reached, whereby a pivotal motion beyond 
the folded-out position is realized. This occurs, for instance, when the 
actuator is being pivoted too roughly from the folded-hi position to the 

25 folded-out position, or when the vehicle reverses and the mirror unit impacts 
a piece of road furniture, such as a pillar. By pivoting the mirror unit back, 
the wing mirror unit can be moved into the folded-out position again. 

Advantageously, the coupling means in the predetermined positions are 
also restrained from rotation in the first pivoting direction when the coupling 

30 is in the second position. As a result, a hinge actuator is obtained in which 
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during manual adjustment a clear coupling is sensed when the 
predetermined angle between the two parts is reached. Both pivoting in the 
first and in the second pivoting direction is thereby counteracted. Moreover, 
the electric drive can still pivot the first part relative to the second part in the 
5 opposite pivoting direction, also from the predetermined position, since the 
rotation lock in the first pivoting direction is not active in the first position of 
the coupling, in which the electric drive can pivot the first and second parts 
relative to each other. Also upon manual operation in case of external forces 
on the hinge actuator, such as wind, undesirable pivoting is prevented, since 

10 a powerful coupling in the predetermined position has been obtained. 

The rotation lock in the first pivoting direction can be designed to be so 
powerful that the electric drive could not overcome it. As a consequence, an 
extra powerful coupling is sensed when pivoting the hinge actuator by hand, 
which is desirable when it is used in whig mirror units of particular types of 

15 motor vehicles. Since the rotation lock in the first pivoting direction is not in 
action when the coupling is in the first position, it is still easy for the 
electric drive to perform an adjustment in the first pivoting direction. As a 
consequence, there is no need to use unduly powerful and costly electric 
motors, while yet a powerful coupling in the predetermined position is 

20 obtained. 

The invention also relates to a method for adjusting two parts of a 
hinge actuator relative to each other. 

Further advantageous embodiments of the invention are set forth in 
the subcl aim s, 

25 The invention will be further elucidated on the basis of exemplary 

embodiments which are represented in the drawing. In the drawing: 

Fig. 1 shows a first schematic perspective view of a part of a first 
embodiment of a hinge actuator according to the invention; 

Fig. 2 shows a second schematic perspective view of a part of the hinge 
30 actuator of Fig. 1; 
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Fig. 3 shows a first schematic perspective view of a second embodiment 
in disassembled condition of a hinge actuator according to the invention; 

Fig. 4 shows a second schematic perspective view of the hinge actuator 
of Fig. 3 in disassembled condition; 
5 Fig. 5 shows a schematic perspective view of a coupling ring and an 

output part of the electric drive of the hinge actuator of Fig. 3; 

Fig. 6 shows a schematic perspective view of a slip ring and a 
supporting frame of the hinge actuator of Fig. 3; 

Fig. 7 shows a schematic perspective view of a slip ring and a base 
10 shaft of the hinge actuator of Fig. 3; 

Fig. 8 shows a schematic perspective view of a slip ring and sections of 
a base shaft of the hinge actuator of Fig. 3; 

Fig. 9 shows a first schematic perspective view of a base flange, a base 
shaft and a supporting frame of the hinge actuator of Fig. 3; and 
15 Fig. 10 shows a first schematic perspective view of a base flange, a base 

shaft and a supporting frame of the hinge actuator of Fig. 3. 

The figures are only schematic representations of preferred 
embodiments of the invention. In the figures, the same or corresponding 
parts are indicated with the same reference numerals. 
20 Figures 1 and 2 show a first embodiment of the hinge actuator 1 

according to the invention. The hinge actuator 1 has a first part, designed as 
a base part 2, and a second part, designed as a supporting frame (not 
shown), which can pivot relative to each other. The base part 2 can be 
fixedly attached to a motor vehicle, and has a base flange 4 on which a fixed 
25 base shaft 5 is arranged. The supporting frame extends around the base 
shaft 5 - and can support a mirror housing which accommodates a mirror 
glass, so that the whole can serve as a wing mirror unit of a motor vehicle. 
During pivoting of the hinge actuator 1, the supporting frame hinges about 
the base shaft 5. 
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Arranged on the base flange 4 is a base ring 7 which likewise extends 
around the base shaft 5. The side of the base ring 7 remote from the base 
flange 4 is at least partly formed as a first cam track 8 to be traversed by a 
drive cam which is fixedly attached to the supporting frame. The cam track 
5 8 comprises a substantially planar portion which is bounded at the ends by 
two inclined butting faces 8a, 8b which form stops cooperating with the 
drive cam in a pivoting direction for defining a predetermined position of the 
actuator parts relative to each other, such as a folded-in position of the wing 
mirror unit which is suitable for performing parking maneuvers and a 

10 folded-out position for normal use of the motor vehicle in traffic. 

Arranged around the base shaft 5 is a ratchet mechanism, designed as 
slip ring 10, which forms a part of blocking means of the hinge actuator 1. 
The slip ring 10 is provided, on the side facing the base flange 4, with 
locking means, designed as a set of resilient fingers 11 which cooperate in 

15 predetermined angular positions with corresponding cams 12 which also 

form part of the blocking means and are arranged on the base flange 4. The 
side of the slip ring 10 facing away from the base flange 4 is provided with a 
second cam track 13, designed as a saw -toothed profile with a rising surface 
14 and a part 15 of steep configuration. The second cam track 13 also 

20 cooperates with the drive cam which is fixedly attached to the supporting 
frame and forms a carrier, by which the supporting frame is coupled to the 
slip ring 10. 

Upon pivoting of the supporting frame ha a first pivoting direction Zl, 
anticlockwise viewed from the base shaft 5 to the base flange 4, the drive 

25 cam drives, by way of the steep part 15 of the saw-toothed profile, the slip 
coupling clear of lock in the first pivoting direction Zl, since the set of 
resilient fingers 11 slide virtually without friction like a ratchet mechanism 
along the cams 12 on the base flange 4. Upon pivoting of the supporting 
frame in a second pivoting direction Z2, which is opposite to the first 

30 pivoting direction Zl, the drive cam drives the slip ring 10 via the rising 
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surface 14, which now functions as stop, in the second pivoting direction Z2 
until at least one finger 11 cooperates in a predetermined position with a 
cam 12. The drive cam 9 and the rising surface 14 then define a 
disengageahle, predetermined angular position of the supporting frame 
5 relative to the base flange 4. By pivoting the supporting frame further in the 
second pivoting direction Z2 with an increased couple, the drive cam slides 
over the rising surface 14 and the steep part 15 of the saw-toothed profile, so 
that the coupling between the supporting frame and the slip ring 10 is 
released. This produces a signal which indicates in the case of manual 

10 operation that the folded-out position has been reached. When pivoting back 
in the first pivoting direction Zl, no coupling is sensed anymore, since the 
fingers 11 cooperate with the cams 12 only in the second pivoting direction 
Z2. As a result, when pivoting back, the above-mentioned signal is not 
produced. This obviates the electric operation being switched off in error as 

15 a result of the signal. 

In the embodiment shown, the drive cam 9 cooperates with both the 
first and the second cam track 8, 13. To that end, the drive cam is oriented 
so widely as to enable cooperation with the butting and rising surfaces 8a, 
8b, 14, 15 of both the first and the second cam track 8, 13. Instead of one 

20 integrated drive cam, however, two drive cams may be provided, which, if 
desired, may include an angle with respect to each other. 

The principle of the slip ring 10, as described with reference to Fig. 1 
and Fig. 2, is also used in a second embodiment of the hinge actuator 1 
according to the invention, as shown in the other figures. 

25 Figs. 3 and 4 show the second embodiment of the hinge actuator 1 in 

disassembled condition. Like the first embodiment, the hinge actuator 1 has 
a first part with a base flange 4, a base shaft 5, a base ring 7 including a 
first cam track 8, a second part which is designed as a supporting frame 3, 
on which a drive cam 9 is arranged, as shown in more detail in Fig. 5. In 

30 Figs. 9 and 10, the supporting frame 3, the base shaft 5 and the base plate 4 
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are shown in more detail. Furthermore, around the base shaft 5, a slip ring 
is arranged which is built up from two slip ring modules 10a, 10b, designed 
to be rigid relative to each other, having a first set of resilient fingers 11 
which cooperate in the second pivoting direction Z2 with corresponding 
5 cams 12 which are provided on the base ring 7. Also, the slip ring modules 
have a second cam track 13 with a rising surface 14 and a part 15 of steep 
configuration, which form a saw-toothed profile and which likewise 
cooperate with the drive cam 9. 

The supporting frame 3 supports a mirror housing 16 in which an 

10 electric drive is included, comprising an electric motor 17 which, via an 
output part 18, drives a gear wheel 19 for electrically adjusting the 
supporting frame 3 relative to the base flange 4. The gear wheel 19 is 
positioned around the base shaft 5 and rotation-locked relative to the base 
shaft 5 by means of a disengageable coupling. In the figures shown, the 

15 coupling comprises a coupling ring which is axially movable relative to the 
base shaft 5 and is disengageably coupled with the gear wheel 19 through a 
cam construction 21. The cam construction 21 comprises, for instance, a cam 
21a and a recess or stop 21b, as shown in more detail in Fig. 6. In a first 
position of the coupling, the hinge actuator 1 can be electrically adjusted, 

20 while in a second position of the coupling this can be done in a non-electrical 
manner, for instance manually, without causing damage to the electric 
drive. 

By constructing the coupling with the coupling ring 20 which is 
disengageably rotation-coupled and axially movable relative to the base 

25 shaft 5, the first and the second position can be defined in a relatively 
simple manner. In the event of an external couple greater than a pre-set 
level, the coupling ring 20 moves axially from a first axial position which 
defines the first position to a second axial position which defines the second 
axial position. When at pivoting of the supporting frame 3 relative to the 

30 base flange 4 the electric drive is switched on, the coupling ring 20 moves 
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back again to the first axial position. Of course, other disengageable 
constructions can be used for reliably defining the axial positions of the 
coupling ring 20, such as, for instance, rolling elements in guide tracks. 
According to the basic principle of the hinge actuator 1, as described 
5 with regard to the first embodiment, shown in Figs. 1 and 2, the supporting 
frame can rotate freely in the first pivoting direction Zl, while in the second 
pivoting direction Z2, a predetermined angular position is defined. 

Furthermore, the slip ring 10 comprises a second set of resilient fingers 
22, as shown in more detail in Figs. 7 and 8, which can cooperate in the first 

10 pivoting direction Zl with axial recesses 23 in the base shaft 5. To realize a 
proper operation of the second set of resilient fingers 22, the coupling ring 
20 is provided with legs 24 which are oriented substantially axially along 
the outer wall of the base shaft 5. In a first axial position of the coupling 
ring 20, in which the supporting frame 3 and the base flange 4 are 

15 connected via the electrical drive, the legs 24 are situated between the 

second set of resilient fingers 22 and the recesses 23 in the base shaft 5, so 
that rotation lock is prevented. In a second axial position of the coupling 
ring 20, in which the supporting frame 3 can pivot relative to the base 
flange 4 whilst clear of the electric drive, the legs 24 release the second set 

20 of resilient fingers 22, so that rotation lock is possible. 

When, with the supporting frame 3 having reached the predetermined 
angular position relative to the base flange 4, the first set of resilient fingers 
11 prevent further pivoting of the slip ring 10 in the second pivoting 
direction Z2, and the drive cam 9 of the supporting frame 3 slides over the ■ 

25 rising surface 14 and the steep part 15 of the saw-toothed profile as a result 
of a non-electrical force, also the rotation lock of the second set of fingers 22 
with the recesses 23 in the base shaft 5 comes into operation, so that the slip 
ring 10 cannot pivot back in the first pivoting direction Zl either and hence 
is wholly rotation-locked with respect to the base shaft 5. Through a suitable 

30 angular division of the first and the second cam track 6, 13, the drive cam 9 
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is situated between the steep part 15 of the second cam track 13 and the 
butting surface 8a of the first cam track 8, so that the supporting frame 3 is 
coupled in the predetermined position relative to the base flange 4. Via the 
butting surface 8a, the drive cam 9 can still uncouple upon a relatively large 
5 couple in the second pivoting direction Z2 so as to enable an overfold 
position of the mirror unit. 

Through this hinge construction, in case of non-electric adjustment, for 
instance manual operation, a properly sensible coupling in a predetermined 
angular position of the supporting frame 3 relative to the base flange 4 can 
10 be realized, while the supporting frame 3 can yet pivot back in the first 

pivoting direction Z via the electric drive, since the coupling ring 20 is then 
situated in the first axial position and hence prevents, with the aid of tlie 
legs 24, rotation lock with the second set of resilient fingers 22 and the axial 
recesses 23. 

15 The invention is not limited to the exemplary embodiments described 

here. Many variants are possible. 

For instance, the gear wheel may be integrated with the coupling ring, 
while the coupling ring is disengageably rotation-locked with respect to the 
base shaft. 

20 Instead of axially oriented resilient fingers, as shown in Pigs. 1 and 2, 

the fingers can also extend in a different direction, for instance radially 

inwards or outwards. 

Also, the resilient fingers and the corresponding cams and/or recesses 

can be constructed in mutually interchanged positions. 
25 Such variants will be clear to the skilled person and are understood to 

fall within the scope of the invention as set forth in the following claims. 
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CLAIMS 

1. A hinge actuator comprising a first part which is connected with a 
second part so as to be hingeable about a geometric axis, further comprising 
signaling means for signaling a predetermined position of the two parts 
relative to each other, the signaling means being arranged for signaling the 

5 predetermined angular position in only one pivoting direction. 

2. A hinge actuator according to claim 1, wherein the signaling means 
comprise blocking means which hi a first pivoting direction are freely 
rotatable relative to each other, and in a second, opposite pivoting direction 
are rotation-locked in the predetermined angular position of th.e two parts. 

10 3. A hinge actuator according to claim 2, wherein the blocking means 

comprise a ratchet mechanism which in the second pivoting direction locks 
the blocking means from rotation relative to each other in the 
predetermined angular position. 

4. A hinge actuator according to claim 3, wherein the ratchet 
15 mechanism comprises a slip ring which is freely rotatable in the first 

pivoting direction about the geometric rotation axis and which is provided 
with locking means which cooperate in the second pivoting direction with 
one of the parts of the hinge actuator. 

5. A hinge actuator according to claim 4, wherein the locking means 
20 cooperate with one of the parts of the actuator via a set of resilient fingers 

and corresponding cams. 

6. A hinge actuator according to claim 4 or 5, wherein the other part 
of the actuator is provided with a carrier for carrying along the slip ring in 
the first pivoting direction. 

25 7. A hinge actuator according to any one of the preceding claims, 

wherein the carrier cooperates with the second part of the actuator via a 
drive cam and a cam track. 
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8. A hinge actuator according to any one of the preceding claims, 
wherein the cam track comprises a rising surface which forms the projecting 
part of a saw-toothed profile and as a stop in the second pivoting direction 
cooperates disengageably with the drive cam for defining a predetermined 

5 angular position between the first and the second part of the hinge actuator. 

9. A hinge actuator according to any one of the preceding claims, 
wherein the first part comprises a base plate, provided with a base shaft, 
and wherein the second part comprises a supporting frame extending 
around the base shaft, for supporting a mirror housing. 

10 10. A hinge actuator according to any one of the preceding claims, 

wherein the first part is comiected with the second part via an electric drive. 

11. A hinge actuator according to any one of the preceding claims, 
further comprising a coupling between the first and the second part, so that 
in a first position of the coupling the first part and the second part are 

15 connected via the drive and can be pivoted relative to each other with the 
drive, and in a second position the first part and the second part are not 
connected via the drive and can be pivoted relative to each other manually. 

12. A hinge actuator according to any one of the preceding claims, 
wherein the coupling comprises a coupling ring which, with respect to the 

20 base shaft, is disengageably rotation-coupled and axially movable between 
the first and the second position. 

13. A hinge actuator according to any one of the preceding claims, 
wherein the coupling means in the second position of the coupling, in the 
predetermined position, are also locked from rotation in the first pivoting 

25 direction. 

14. A hinge actuator according to any one of the preceding claims, 
wherein the slip ring cooperates with the first part by means of a second set 
of resilient fingers and corresponding cams. 

15. A hinge actuator according to any one of the preceding claims, 
30 wherein the coupling ring comprises screening surfaces which in the first 
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position leave the second set of fingers of the slip ring clear to enable lock 
from rotation in the first pivoting direction, and in the second position 
screen the second set of fingers of the slip ring to prevent rotation lock in 
the first pivoting direction. 
5 16. A method for adjusting two parts of a hinge actuator relative to 
each other about a geometric axis, wherein a predetermined mutual angle is 
signaled, and wherein signaling of the predetermined angle only takes place 
in one pivoting direction. 

17. A method according to claim 16, wherein the parts in a first 
10 pivoting direction rotate freely relative to each other, and in a second, 

opposite pivoting direction are locked from rotation in a predetermined 
angular position. 

18. A method according to claim 17, wherein a pivoting of the two parts 
relative to each other in the second pivoting direction, is counteracted to an 

15 increasing extent and wherein the counteraction is largely removed when 
the predetermined angular position is reached. 

19. A method according to any one of claims 16- 18, wherein the two 
parts upon uncoupling of an electric drive are also locked in the 
predetermined position from rotation in the first pivoting direction. 



20 
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